Interaction among anion, cation and glucose transport proteins in the human red cell.
The time course of binding of the fluorescent stilbene anion exchange inhibitor. DBDS (4.4'-dibenzamido-2.2'-stilbene disulfonate), to band 3 can be measured by the stopped-flow method. We have previously used the reaction time constant. tau DBDS, to obtain the kinetic constants for binding and, thus, to report on the conformational state of the band 3 binding site. To validate the method, we have now shown that the ID50 (0.3 +/- 0.1 microM) for H2-DIDS (4.4'-diisothiocyano-2.2'-dihydrostilbene disulfonate) inhibition of tau DBDS is virtually the same as the ID50 (0.47 +/- 0.04 microM) for H2-DIDS inhibition of red cell Cl- flux, thus relating tau DBDS directly to band 3 anion exchange. The specific glucose transport inhibitor, cytochalasin B, causes significant changes in tau DBDS, which can be reversed with intracellular, but not extracellular, D-glucose, ID50 for cytochalasin B modulation of tau DBDS is 0.1 +/- 0.2 microM in good agreement with KD = 0.06 +/- 0.005 microM for cytochalasin B binding to the glucose transport protein. These experiments suggest that the glucose transport protein is either adjacent to band 3, or linked to it through a mechanism, which can transmit conformational information. Ouabain (0.1 microM), the specific inhibitor of red cell Na+,K+-ATPase, increases red cell Cl- exchange flux in red cells by a factor of about two. This interaction indicates that the Na+,K+-ATPase, like the glucose transport protein, is either in contact with, or closely linked to, band 3. These results would be consistent with a transport protein complex, centered on band 3, and responsible for the entire transport process, not only the provision of metabolic energy, but also the actual carriage of the cations and anions themselves.